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ABSTRACT

Full Name : UZAIR BIN ASIM
Thesis Title  : Optimization of Quality and Productivity of Zinc Alloy Castings by
using Advanced Simulation Techniques
Major Field ~ : Mechanical Engineering
Date of Degree : November 2015
The quality of metal castings mainly relies on the casting system design, material
properties and several casting parameters (pouring time, temperature, and filling
velocity). Optimization of these parameters is essential in order to get high-quality cast
prbduct. TEKALOY ZA-I (modified Zinc based Zamak alloy) is found to have
comparatively higher thermal shrinkage values, making this alloy more susceptible to the
thermal defects during casting. Due to relatively lower fluidity, this alloy requires higher
external pressures to cast, making it suitable for pressure die casting and spin casting
applications. Advanced Simulation techniques are found to be the best alternative as
compared to the conventional expensive and time-consuming trial and error methods in
the foundries. By providing on the spot, near to actual detection of defects, casting
simulation tools provide ease in monitoring and timely changes in the casting system
design to get a sound casting. In this study Advanced Casting Simulation tool
MAGMA>® has been utilized to have optimum parameters for getting sound TEKALOY
ZA-1 alloy castings with critical geometry. For validation of simulated results, test parts
have been cast by using Sand Casting, Plaster Mold Casting, 3D Z-Printed Ceramic Mold
Direct Metal Casting processes. Spin Casting have also been carried out in order to have
material properties achieved by recommended practice. Due to absence of computer
simulation software for the optimization of spin cast product quality, two predictive
models have been developed using Multiple Regression method in order to propose the
design solutions. Furthermore, comparative study of gravity casting methods with Spin
Casting has been conducted using different material characterization techniques and
mechanical tests to get comprehensive qualitative data for all the casting processes
utilized. It has been found that the plaster casting and spin casting methods are more
suitable for getting high-quality TEKALOY castings, in terms of surface quality,

dimensional accuracy, strength, and microstructural integrity.
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